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Objectives. This study evaluated accessory pathway location, its 
relation to retrograde P wave polarity on the surface lectrocar- 
diogram and radiofrequency ablation efficacy and safety in a large 
group of patients with permanent junctional reciprocating tachy- 
cardia. 
Background. Permanent junctional reciprocating tachycardia 
is an uncommon form of reciprocating tachycardia, lmost inces- 
sant from infancy and usually refractory to drug therapy. It is 
characterized by RP > PR interval and usually by negative 
P waves in leads II, III, aVF and V 4 to V6. Retrograde conduction 
occurs through an accessory pathway with slow and decremental 
properties. Although this accessory pathway has been classically 
located in the posteroseptal zone, other locations have been 
recently reported. 
Methods. The study included 32 patients (20 men, 12 women, 
mean [+_SD] age 29 + 15 years) with a diagnosis of permanent 
junctional reciprocating tachycardia confirmed at electrophysi- 
ologic study. Seven patients had depressed left ventricular func- 
tion. Radiofrequency energy was applied at the site of the earliest 
retrograde atrial activation during tachycardia. 
Results. There were 33 accessory pathways. The site of the 
earliest retrograde atrial activation was posteroseptal in 25 
patients (76%), midseptal in 4 (12%), right posterior in 1 (3%), 
right lateral in 1 (3%), left posterior in 1 (3%) and left lateral in 
1 (3%). Thirty pathways were ablated with a right approach; in 11 
patients with posteroseptal pathway the ablation was performed 
through the coronary sinus. Three pathways were ablated with a 
left approach. Positive retrograde P wave in lead I suggested that 
ablation could be performed from the right side; if negative, it did 
not exclude ablation from this approach. All the accessory path- 
ways were successfully ablated, with a median of 3 and a mean of 
5.6 + 5 radiofrequency applications of 70 -+ 26 s in duration. In 
two patients with the accessory pathway in the midseptal zone, a 
transient second, and third-degree atrioventricular block, respec- 
tively, was observed after ablation. At a mean follow-up of 18 -+ 12 
months, 31 patients (97%) are asymptomatic without antiarrhyth- 
mic therapy (95% confidence interval [CI] 84% to 99%). Recur- 
rences were observed in four patients (13%) (95% CI 4% to 29%), 
three of whom had the accessory pathway ablated successfully at
a second session. All patients with depressed left ventricular 
function showed amarked improvement after successful ablation. 
Conclusions. In our experience, most of the patients with 
permanent junctional reciprocating tachycardia had posterosep- 
tal pathways; all these pathways were ablated from the right side. 
P wave configuration may be helpful in suggesting the approach to 
the site of ablation. Catheter ablation using radiofrequency energy 
is an effective therapy for permanent junctional reciprocating 
tachycardia. 
(J Am Coll Cardiol 1995;25:648-54) 
Permanent junctional reciprocating tachycardia s an uncom- 
mon arrhythmia, originally recognized by Gallavardin (1) and 
more fully described by Coumel (2) and Gallagher (3). It is 
characterized byepisodes of narrow QRS complex tachycardia 
alternating with brief periods of sinus rhythm. During sinus 
rhythm, the surface lectrocardiogram (ECG) is normal. Dur- 
ing tachycardia, negative P waves are typically present in leads 
II, III and aVF and usually in V4 to V6, with a RP > PR 
interval. Anterograde conduction occurs through the atrioven- 
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tricular (AV) node, whereas retrograde ventriculoatrial con- 
duction takes place through an accessory pathway with slow 
and decremental conduction (2-5). 
Permanent junctional reciprocating tachycardia is com- 
monly incessant from birth or infancy, even though it may not 
be recognized until adulthood (6). The arrhythmia is usually 
refractory to drug therapy, and its persistence over a long 
period of time may lead to a tachycardia-induced ardiomyo- 
pathy that has been reported to be reversible with tachycardia 
control (7,8). Various nonpharmacologic therapies have been 
utilized to prevent achycardia recurrence or for rate control 
(3,4,9-11). Successful catheter ablation of the accessory path- 
way with direct current (12-16) and radiofrequency (17-20) 
energy has been reported. A universal location of the accessory 
pathway in the posteroseptal zone has been questioned by 
some investigators, who reported that these pathways may 
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Table 1. C l in ica l  Character i s t i cs  o f  32 S tudy  Pat ients  
P Wave Configuration 
Type Cycle Leads 
Pt No./ Age Age at of Presence Length II, II1, Lead Lead Lead Leads 
Gender  (yr) Dx (yr) P JRT  of CMP (ms) RP/PR Lead I aVF V l V 2 V 3 V4-V 6 Site A/V 
I /M 16 8 1 + 380 1.9 + - - /+  - /+  - Below CS os 2.1 
2/M 18 12 I + 520 2.7 - /+  - /+ - /+  - - Below CS os 1.3 
3/F 62 10 1 560 2.5 0 - 0/+ + 0 0 Above CS os 1 
4/F 20 Birth P + 420 1.6 - /0  - + + - /+  At CS os 1 
5/M 18 4 I 520 3.3 - /+  - + + - - Midseptal 0.3 
6/F 12 4 I 490 2.8 - - + + - /+  - Inside CS 0.3 
7/F 47 5 P 400 1.9 0/+ + + /+ - Midseptal 2 
8/M 21 20 I 380 1.1 - - + + - - Within CS 0.3 
9/M 4 Birth I + 320 1.3 - - + + - Below CS os 0.2 
10/M 39 21 P 410 1.6 + - + + - Midseptal 1 
l l /M  25 15 I 500 2.1 0 + + - / -  - At CS os 0.2 
12/M 45 23 [ 600 2.8 0 - + + - /+  At CS os 0.5 
13/M 47 45 I 480 1.4 - - + - /+  - - Within CS 3 
14/M 17 17 I 460 1.9 0 - + + - Below CS os 0.2 
15/F 51 5 I 540 2.0 - - + + - - At CS os 3 
16/F 22 17 P 420 1.1 + + + - - Right posterior 1 
17/M 21 Birth I + 460 1.9 - /+  - + - /+  - - Below CS os 0.2 
IS/F 14 Birth I + 380 1.4 - /+  - + - - At CS os 0.7 
19/M 43 Birth I 500 1.5 - - + - - At CS os 0.8 
20/M 12 Birth I 510 1.7 0 + - - - Above CS os 0.6 
21/F 51 18 P 410 1.7 0/+ 0 0 0 - Below CS os 0.7 
22/M 35 22 I 510 2.0 0 - - /+  /+ - - Within CS 1.3 
23/M 28 l I 500 1.8 /+ - + + - - Right lateral 0.3 
24/F 56 16 I 490 1.5 0 - + - /+  - - Below CS os 3 
25/F 11 Birth P 410 1.7 0 - - /+  /+ 0 +/ -  Above CS os 0.2 
26/F 25 2 I 500 2.1 - ~- - /+  - - Below CS os 0.5 
27/F 18 Birth I 500 2.6 0 + + - /+  - Below CS os 0.3 
28/M 20 6 1 610 2.8 !0 - + /+ - - Below CS os 0.5 
29/M 35 27 I + 400 1.2 - + + + + Left lateral 0.9 
30/M 26 4 I 460 1.7 + - +/  + - - Below CS os 0.7 
31/M 52 5 P 390 1.6 0 - + + - - Left posterior 0.5 
32/M 23 Birth I 520 1.6 0 - + - /+  - /+  - /+  Left midseptal 0.1 
540 1.7 + - +/  + + 0 At CS os 0.3 
A/V = relation between the amplitude of atrial and ventricular electrograms at site of ablation; CMP = cardiomyopathy; CS - coronary sinus; Dx = diagnosis; 
F = female; I incessant; M - male; P = frequently recurrent episodes; P JRT  = permanent junctional reciprocating tachycardia; Pt - patient; + = positive; - = 
negative; 0 = isoelectric; 0/+ - biphasic isoelectric/positive; /+ = biphasic with the first component negative and the second positive; - /0  - biphasic 
negative/isoelectric; +/ - biphasic positive/negative. 
occur either in the left or right ventricle in a lateral ocation 
(19). 
The aim of this study was to evaluate 1) accessory pathway 
location in a large group of patients with permanent junctional 
reciprocating tachyeardia who underwent radiofrequency ab- 
lation; 2) the relation between the accessory pathway ablation 
site and retrograde P wave polarity at the surface ECG; 3) the 
efficacy and safety of radiofrequency energy ablation of these 
pathways; 4) long-term follow-up and, particularly, regression 
of the left ventricle dysfunction after ablation. 
Methods 
Patients. The study included 32 patients (20 men, 12 
women; mean [_+SD] age 29 _+ 15 years, range 4 to 62) whose 
clinical characteristics are detailed in Table 1. Twenty-five 
patients had incessant tachycardia, rarely interrupted by a few 
sinus cycles; the other seven had paroxysmal tachycardia with 
frequent recurrences. All patients had palpitations, and seven 
had echocardiographic evidence of reduced left ventricular 
function, with a mean left ventricular end-diastolic and end- 
systolic diameter of 75.8 _+ 9.6 and 63.7 _ 9.6 ram, respectively, 
and a mean fractional shortening of 15.8 _+ 1.3%. Age at 
diagnosis varied from birth to 45 years (mean 10 + 11). 
Tachycardia rate ranged from 100 to 190 beats/min (mean 
128 _+ 23). P waves were classified as positive or negative when 
they had positive or negative polarity, respectively, and an 
amplitude ->0.05 mV (Fig. 1). A biphasic P wave was defined 
as one with two components of different polarity and an 
isoelectric P wave as one with an amplitude <0.05 mV; RP/PR 
interval was always >1. 
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Figure 1. Left, Example of atrial retro- 
grade activation map during tachycardia 
tracings from two electrocardiographic 
leads are shown at the top. Earliest atrial 
activation during permanent junctional re- 
ciprocating tachycardia (PJRT) is re- 
corded from the ablation catheter (SITE) 
at the coronary sinus orifice, followed by 
the atrial electrogram at the proximal 
coronary sinus (PCS), recorded by elec- 
trodes 5 and 6 of an octapolar catheter 
with 2-ram interelectrode distance inside 
the coronary sinus and by the atrium 
recorded from the catheter recording 
the His bundle (H). Right, Radiographic 
position (right [30 °] and left [60 °] ante- 
rior oblique views) of the catheters. 
PJRT tA0 60 
Electrophysiologic study. Five standard electrode cathe- 
ters with 2- to 5-ram interelectrode istance were used. Three 
were positioned in the high lateral right atrium, right ventricle 
and His bundle position. A hexapolar or octapolar catheter 
with a 2-mm interelectrode distance was inserted into the 
coronary sinus. One 7F deflectable catheter with a 4-ram tip 
was used for mapping and delivery of radiofrequency energy. 
Diagnosis of permanent junctional reciprocating tachycar- 
dia was established in all patients by the following criteria. 
1) The extranodal site of retrograde conduction was confirmed 
with single premature ventricular depolarizations introduced 
during tachycardia when His bundle was refractory. The 
accessory pathway was considered part of the tachycardia 
circuit if the subsequent retrograde atrial activation was ad- 
vanced while maintaining the same sequence or if the tachy- 
cardia was terminated by a premature ventricular complex that 
did not activate the atrium, or both. If this was not observed 
when ventricular complexes were introduced from the apex of 
the right ventricle, stimulation was performed from a ventric- 
ular site close to the atrial insertion of the accessory pathway 
(16). 2) Decremental retrograde conduction properties in the 
accessory pathway, defined as an increment >50 ms of the 
ventriculoatrial (VA) conduction time through the accessory 
pathway was evaluated, introducing premature ventricular 
complexes during permanent junctional reciprocating tachy- 
cardia when this was incessant, and with decremental ventric- 
ular pacing when the tachycardia was paroxysmal. 
Accessory pathways were classified as septal, right and left 
posterior and right and left lateral. In the septal region the 
location was defined in detail as follows: midseptal (between 
the His bundle and 0.5 cm above the orifice of the coronary 
sinus) and posteroseptal. The latter was further subdivided at 
the coronary sinus orifice (-<1 cm inside the coronary sinus), 
above the coronary sinus orifice (-<0.5 cm above), below the 
orifice of the coronary sinus and inside the coronary sinus 
(>1 cm). The coronary sinus orifice was identified by the 
position at which the coronary sinus catheter prolapsed uring 
advancement (21). 
Catheter ablation. Mapping of the accessory pathway was 
performed uring tachycardia. When permanent junctional 
reciprocating tachycardia was not persistent, he accessory 
pathway atrial insertion was localized by few echo beats. The 
ablation site was defined as the site at which the earliest 
retrograde atrial activation was recorded uring tachycardia 
(Fig. 1). The bipole of the coronary sinus catheter showing the 
earliest retrograde atrial activation was used as a reference. 
The ablation catheter was then moved in search of a synchro- 
nous or earlier etrograde atrial activation than that recorded 
from the coronary sinus catheter. When the earliest site was 
-> 1 cm inside the coronary sinus, the left side of the septum 
was mapped using a retrograde aortic or transeptal pproach. 
No attempt was made to validate suspected accessory pathway 
potentials. 
Radiofrequency urrent was delivered between the elec- 
trode tip and a cutaneous patch electrode positioned under the 
left scapula. Fifteen to 40 W of radiofrequency urrent was 
delivered for 10 to 15 s during tachycardia. Fifteen watts was 
used at the beginning of radiofrequency energy delivery for 
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midseptal, coronary sinus and middle cardiac vein accessory 
pathways. The energy was then gradually increased, unless 
junctional rhythm or impedance increase occurred. If the 
tachycardia stopped, radiofrequency energy was continued for 
a total maximal duration of 60 to 120 s. The longest durations 
were empirically used at the beginning of our experience in an 
attempt to reduce the recurrence rate. A 6F or 7F catheter was 
used when radiofrequency energy was delivered inside the 
coronary sinus or in the middle cardiac vein, avoiding wedging 
of the catheter into the vessel. Immediately before deliver of 
energy, the tip of the catheter was slightly deflected toward the 
annulus to increase the ventricular component and improve 
tissue contact (22). The ablation was considered successful if
tachycardia did not resume spontaneously or was not inducible 
with programmed stimulation repeated 30 min after the abla- 
tive procedure and if it was not possible to elicite VA 
conduction with the same sequence of atrial activation as that 
found during tachycardia. Only patients with paroxysmal tachy- 
cardia were systematically reevaluated uring isoprenaline 
infusion. 
Patients were monitored inthe coronary care unit for 1 day. 
All were treated with intravenous heparin (keeping partial 
thromboplastin ime at two to three times the basal value) for 
the 1st 24 h and with aspirin for 30 days thereafter. An 
echocardiogram was obtained the day after the procedure. 
Each patient had a clinical examination, an ECG and 24-h 
ambulatory ECG monitoring at 1 month. Follow-up for all 
patients was on an outpatient basis for tachycardia recur- 
rences. Patients with dilated cardiomyopathy ad assessment 
of left ventricular function. 
Statistical analysis. Sensitivity, specificity, and positive and 
negative predictive values were used to evaluate the usefulness 
of P wave polarity in predicting the accessory pathway location. 
A paired Student test was used to analyze the statistical 
significance of left ventricular function and dimension im- 
provement after successful radiofrequency atheter ablation. 
Resu l ts  
Electrophysiologic study. During electrophysiologic study, 
25 patients had incessant tachycardia nterrupted only by a few 
sinus beats. In six of the seven patients with paroxysmal 
tachycardia, permanent junctional reciprocating tachycardia 
was easily induced; in one patient, who previously had frequent 
recurrences of tachycardia, stable permanent junctional recip- 
rocating tachycardia was not induced with programmed stim- 
ulation, and mapping was guided by few echo beats (Table 1). 
There were 33 accessory pathways. Retrograde VA conduction 
through the accessory pathway showed decremental conduc- 
tion properties in all patients. The earliest retrograde atrial 
activation during tachycardia, or echo beats, was in the pos- 
teroseptal region in 25 patients (76%) (at the coronary sinus 
orifice in 7, above the coronary sinus in 3, below the coronary 
sinus in 11 and inside the coronary sinus in 4). It was midseptal 
in 4 (12%), right posterior in 1 (3%), right lateral in 1 (3%), 
left posterior in 1 (3%) and left lateral in 1 (3%) (Fig. 2). One 
Figure 2. Asterisks indicate site of successful radiofrequency catheter 
ablation for each of the 33 accessory pathways in a schematic 600 left 
anterior oblique view. Dashed lines denote the midseptal region. 
patient had two accessory pathways with slow and decremental 
conduction, with the earliest retrograde atrial activation during 
tachycardia at the coronary sinus orifice and left midseptum, 
respectively. Mapping of the septum performed from the left 
side did not show earlier etrograde atrial activation compared 
with the reference coronary sinus catheter in any of the four 
patients with posteroseptal pathway and the earliest retrograde 
activation >1 cm inside the coronary sinus. The accessory 
pathway was outside the posteroseptal region in 4 (57%) of 7 
patients with recurrent and 4 (16%) of 25 with incessant 
paroxysmal tachycardia (Table 1). 
Catheter ablation. From 1 to 21 radiofrequency energy 
applications (mean 5.6 _+ 5, median 3) were made, with a 
duration ranging from 13 to 120 s (mean 70 _+ 26, median 60). 
Twenty-six of the 33 accessory pathways were ablated uring 
tachycardia. When the ablation attempt was successful, it was 
noted that the tachycardia stopped in a mean of 3.7 s (range 1 
to 11) from onset of radiofrequency urrent delivery. In the 
remaining patients, radiofrequency was applied during ventric- 
ular pacing to obtain better catheter stability. The successful 
site was at the right endocardium in 19 cases (58%) and in the 
coronary sinus in 11 (33%); in 3 of the 11 cases, ablation was 
performed >1 cm inside the coronary sinus and in 1 in the 
middle cardiac vein. Three pathways (9%) were ablated from 
the left endocardium. Fragmented atrial electrograms were 
recorded in 29 patients (88%) at the successful ablation site 
(Fig. 3). Possible accessory pathway potentials were recorded 
at the onset of the atrial electrogram in 21 patients (64%). No 
attempt was made to validate them. 
In one patient with frequently recurrent paroxysmal tachy- 
cardia, the accessory pathway was very close to the His bundle, 
in the presumed site of the compact AV node. When tachy- 
cardia was interrupted by radiofrequency application in 1 s, it 
was then continued for only 13 s because of the appearance of
junctional rhythm. In another patient, after a few seconds from 
the onset of radiofrequency energy application in the left 
midseptal region, the tachycardia stopped. Thereafter, a sec- 
ond PR > RP interval tachycardia, with a different rate, P wave 
configuration and sequence of retrograde atrial activation was 
observed. Mapping showed that the earliest retrograde atrial 
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Figure 3. Fragmented atrial electrogram at 
the site of the earliest atrial retrograde 
activation. Arrows indicate a possible poten- 
tial of the accessory pathway. ABL = abla- 
tion catheter; CS = coronary sinus; HBE = 
His bundle lectrogram; RVA = right ven- 
tricular apex. 
activation was now at the coronary sinus orifice, and radiofre- 
quency energy application at this site was successful. 
The P wave was negative in leads II, III and aVF in all 
patients, except in the only patient with the accessory pathway 
in the left lateral region, where it was positive. The P wave was 
negative in lead I in four (57%) of seven patients in whom 
ablation was performed at the left endocardium or >1 cm 
inside the coronary sinus and isoelectric in the other three. In 
none of these patients did the P wave have a positive compo- 
nent in lead I. A negative or isoelectric P wave was observed in
lead I in 14 (54%) of 26 patients with ablation performed at the 
right endocardium or in the first centimeter of the coronary 
sinus. A positive or a biphasic P wave with a positive compo- 
nent was observed in the other 12 patients (46%) with ablation 
performed at this site (Fig. 4). A positive or biphasic P wave 
with a positive component in lead I had a sensitivity of 46% 
(95% confidence interval [CI] 27% to 67%), a specificity of 
100% (95% CI 59% to 100%), a positive predictive value 
of 100% (95% CI 74% to 100%) and a negative predictive 
value of 33% (95% CI 15% to 57%) in identifying accessory 
pathways that were ablated at the right endocardium or in the 
first centimeter of the coronary sinus. 
Programmed stimulation performed 30 rain after the pro- 
cedure did not demonstrate any induction of permanent 
junctional reciprocating tachycardia; specifically, no patient 
had retrograde conduction through the extranodal accessory 
pathway. 
No major complications occurred during radiofrequency 
delivery. However, patients reported considerable pain when 
radiofrequency energy was applied inside the coronary sinus. 
In the patient with the ablation site at the midseptal region 
facing the AV node, radiofrequency energy, delivered for only 
13 s, produced junctional rhythm, followed by a second-degree 
type 1 AV block. During the next 3 days, the patient had 
alternating first- and second-degree AV block, then a stable 1:1 
AV conduction with a prolonged PR interval of 280 ms. The 
patient with two accessory pathways presented with first- 
degree AV block as a consequence of two previous ablation 
attempts performed at another institution. This patient re- 
ceived eight radiofrequency energy applications, both at the 
right and left septal endocardium. Narrow QRS complex 
third-degree AV block at a rate of 55 beats/rain was observed 
4 h after the end of the procedure. During a stress test on the 
fourth day after ablation, the patient achieved a rate of 100 
beats/rain with 3:2 second-degree type 1 AV block, and by the 
seventh day he again had a stable 1:1 AV conduction with 
first-degree AV block. 
No patient had pericardial effusion or segmental wall 
motion contractile abnormalities at echocardiography per- 
formed after the ablation procedure. 
Follow-up. Antiarrhythmic drugs were stopped after abla- 
tion in all patients. Twenty-eight patients were asymptomatic 
for tachycardia during a follow-up period of 18 _+ 12 months, 
and no tachycardia was documented during Holter monitoring 
performed at 1 month. Four patients (13%) had recurrences 
(95%, CI 4% to 29%), respectively, at 1 and 7 days in two 
patients and at 1 month in the two others. Three patients 
underwent a second successful ablation. The fourth patient, a
4-year old child who had a recurrence at 1 month, was 
subsequently asymptomatic with propafenone therapy (150 mg 
twice daily) that had been ineffective before radiofrequency 
ablation. Finally, 31 patients remained free of tachycardia 
without antiarrhythmic therapy. No relation was found be- 
tween recurrence and site of accessory pathway or duration of 
radiofrequency energy application. No worsening of AV con- 
duction was observed in the two patients with transient second- 
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Figure 4. Twelve-lead electrocardiogram showing the classical pat- 
tern of permanent junctional reciprocating tachycardia n two pa- 
tients: RP > PR interval and negative P wave in leads II, III and 
aVF. Top, lsoelectric P wave in leads V~ to V 6 and a positive P wave 
in lead I. Bottom, Negative P wave in leads V 4 to V 6 and in lead I. In 
both cases, ablation was performed with a right-sided approach. F = 
aVF; L = aVL; R = aVR. 
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and third-degree AV block at a follow-up of 18 and 3 months, 
respectively. Late follow-up chest X-ray and echocardiographic 
studies were obtained 12 _+ 4 months after ablation in the 
seven patients with impaired left ventricular function. A 
marked improvement was observed in all. Mean left ventricu- 
lar end-diastolic diameter decreased from 75.8 _+ 9.6 to 60.0 _+ 
2.8 mm (p < 0.0001); mean left ventricular end-systolic 
diameter similarly decreased from 63.7 _+ 9.6 to 41.5 _+ 1.7 mm 
(p < 0.0001); and mean fractional shortening increased from 
15.8 ___ 1.3% to 31.5 _+ 3.5% (p < 0.0001). 
Discussion 
This experience with a large group of patients with perma- 
nent junctional reciprocating tachycardia provides data about 
the location of accessory pathways, our approach to catheter 
ablation (which was associated to a high rate of success), 
clinical localization of the pathways by electrocardiography 
and long-term follow-up after ablation. 
Accessory pathway location in permanent junctional recip- 
rocating tachycardia. In earlier reports (2-4,9-15), all cases 
of permanent junctional reciprocating tachycardia were classi- 
fied as originating from the posteroseptal region. However, 
recent studies (19) report that a large percent of patients with 
permanent junctional reciprocating tachycardia have accessory 
pathways located in other areas. In the present group of 32 
patients, 76% of accessory pathways were posteroseptal nd 
12% percent were midseptal; 12% did not have a septal 
location. However, 57% of patients in the paroxysmal perma- 
nent junctional reciprocating tachycardia group, but only 16% 
of those with incessant tachycardia, had localizations outside 
the posteroseptal region. 
Catheter ablation, The most frequent ablation site was 
close to the orifice of the coronary sinus. The majority of the 
pathways had the earliest atrial retrograde activation below the 
ostium of the coronary sinus. Because of the close vicinity of 
the right atrium and left ventricle in this region (23), it is 
possible that some of these pathways could also have been 
ablated from the left side. The pathways ablated > 1 cm inside 
the coronary sinus were probably close to the epicardium, as 
indicated by the finding that mitral annulus mapping did not 
show earlier atrial retrograde activation. In one case, ablation 
was performed in the middle cardiac vein. 
Data from the present report suggest that ablation of 
pathways in patients with permanent junctional reciprocating 
tachycardia is most likely to be successful from the right side, 
sometimes inside the coronary sinus. Application of radiofre- 
quency energy in the proximal coronary sinus did not cause any 
complications in our experience. The venous approach obvi- 
ates the need for left-sided catheterization, with the potential 
risk of systemic emboli. 
Fragmented atrial electrograms were found at the atrial 
insertion of the pathway in 88% of patients. A possible 
accessory pathway potential, similar to that described by Ticho 
et al. (19), was sometimes recorded very close to the atrial 
electrogram. Because of the fragmented atrial activity, it is 
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uncertain whether this was in fact an accessory pathway 
potential or the onset of atrial activation. A potential recorded 
in the VA interval, clearly before the beginning of any atrial 
activity, would have been more convincing as an accessory 
pathway potential. Such electrical activity was not recorded in 
the present study. 
The P wave polarity in lead I on the surface ECG is of value 
in localizing the site of ablation. A positive P wave in lead I is 
highly predictive of successful ablation at the right endocar- 
dium. A negative P wave in lead I is the pattern seen in most 
of the pathways ablated inside the coronary sinus or at the left 
endocardium but does not exclude the possibility of ablation 
through the right endocardium. The discrepancy in the data 
reported by other investigators (24) may be explained by the 
finding that posteroseptal pathways can be ablated both from 
right and left sides. 
At a follow-up period of 18 _+ 12 months, the recurrence 
rate was 13%, slightly higher than that previously reported (25) 
after ablation of other accessory pathways. Twenty-two percent 
of patients in the present series had depressed left ventricular 
function. Improved systolic function with a marked reduction 
of left ventricle size was observed in all patients after successful 
radiofrequency ablation of the accessory pathway. 
Conclusions. The majority of accessory pathways in this 
group of patients with permanent junctional reciprocating 
tachycardia were localized in the posteroseptal region, near the 
coronary sinus os. It was possible to ablate most of the septal 
accessory pathways with a right-sided approach. Pathways can 
be midseptal, some very close to the AV node, posing the 
potential hazard of ablation-induced AV block. A positive 
retrograde P wave in lead I strongly suggested that ablation 
could be performed at the right endocardium orat the orifice 
of the coronary sinus. A negative P wave in lead I was observed 
in both right- and left-sided accessory pathways. This report 
confirms that catheter radiofrequency energy ablation is an 
effective and safe therapy for patients with permanent junc- 
tional reciprocating tachycardia. Because this arrhythmia is
usually refractory to antiarrhythmic drugs, the technique 
should be considered early in the management of these 
patients. Regression of left ventricular dysfunction is the rule 
after successful radiofrequency ablation of the accessory path- 
way. 
We thank Dr. Marco Bobbio for statistical analysis and Barbara Demy for 
linguistic help. 
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